





SECTION 26 08 00

COMMISSIONING OF ELECTRICAL SYSTEMS


PART 1 – GENERAL

1.1	SECTION INCLUDES

A Testing in conformity with equipment applicable to this project, applicable codes and authorities having jurisdiction
B Test equipment requirements listed in this section shall apply to testing required by all other sections in Division 26.

1.2	RELATED WORK SPECIFIED ELSEWHERE

A Division 1
1 Section 013000: Administrative Requirements
2 Section 013300: Submittal Procedures
3 Section 014000: Quality Requirements
4 Section 016000: Product Requirements
5 Section 017000: Execution and Closeout Requirements
6 All other included sections under Division 1
B All included sections under Division 26
C Plans
D Manufacturers’ manuals, product bulletins, etc.

1.3	REFERENCE STANDARDS AND CODES

A Published specifications standards, tests or recommended methods of trade, industry or government organizations apply to work in this section as cited in Section 260000.
B California Electrical Code
C International Electrical Testing Association (NETA)
1 NETA ATS: for Acceptance Testing Specifications for Electrical Power Equipment and Systems
D Institute of Electrical and Electronic Engineers
1 IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System Part 1: Normal Measurements
2 IEEE 82: Standard Test Procedure for Impulse Voltage Tests on Insulated Conductors
3 IEEE 95: Standard Test Procedure for Impulse Voltage Tests on Insulated Conductors
4 IEEE 112: Standard Test Procedure for Polyphase Induction Motors and Generators
5 IEEE 114: Standard Test Procedure for Single-Phase Induction Motors
6 IEEE 115: IEEE Guide for Test Procedures for Synchronous Machines Part I—Acceptance and Performance Testing Part II—Test Procedures and Parameter Determination for Dynamic Analysis
7 IEEE 141: Recommended Practice for Electric Power Distribution for Industrial Plants
8 IEEE 142: Recommended Practice for Grounding of Industrial and Commercial Power Systems
9 IEEE 241: Recommended Practice for Electric Power Systems in Commercial Buildings
10 IEEE 242: Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems (IEEE Buff Book)
11 IEEE 252: Standard Test Procedure for Polyphase Induction Motors Having Liquid in the Magnetic Gap
12 IEEE 259: Standard Test Procedure for Evaluation of Systems of Insulation for Dry-Type Specialty and General-Purpose Transformers
13 IEEE 389: Recommended Practice for Testing Electronics Transformers and Inductors
14 IEEE 393: Test Procedures for Magnetic Cores
15 IEEE 399: Recommended Practice for Industrial and Commercial Power Systems Analysis (Brown Book)
16 IEEE 400: Guide for Field Testing and Evaluation of the Insulation of Shielded Power Cable Systems Rated 5 kV and Above
17 IEEE 442: Guide for Soil Thermal Resistivity Measurements
18 IEEE 495: Guide for Testing Faulted Circuit Indicators
19 IEEE 576: Recommended Practice for Installation, Termination, and Testing of Insulated Power Cable as Used in Industrial and Commercial Applications
20 IEEE 1188: Recommended Practice for Maintenance, Testing, and Replacement of Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications
21 IEEE 1234: Guide for Fault Locating Techniques on Shielded Power Cable Systems
22 IEEE 1415: Guide for Induction Machinery Maintenance Testing and Failure Analysis
23 IEEE 1458: Recommended Practice for the Selection, Field Testing, and Life Expectancy of Molded Case Circuit Breakers for Industrial Applications
E National Institute of Standards and Technology (NIST)
F Underwriters’ Laboratories
1 UL 1244: Electrical and Electronic Measuring and Testing Equipment
2 UL 1436: Outlet Circuit Testers and Similar Indicating Devices
3 UL 61010-2-030: Safety requirements for electrical equipment for measurement, control, and laboratory use - Part 2-030: Particular requirements for testing and measuring circuits
4 UL 61010B-1: Electrical Measuring and Test Equipment – Part 1: General Requirements
5 UL 61010B-2-031: Electrical Equipment for Measurement, Control, and Laboratory Use – Part 2: Particular Requirements for Hand-Held Probe Assemblies for Electrical Measurement and Test
6 UL 61010B-2-032: Electrical Equipment for Measurement, Control, and Laboratory Use – Part 2: Particular Requirements for Hand-Held Current Clamps for Electrical Measurement and Test

1.4	QUALITY ASSURANCE

A The Contractor shall engage and pay for the services of a recognized independent testing laboratory for the purpose of performing inspections and tests as herein specified.
B The testing laboratory shall provide all material, equipment, labor and technical supervision to perform switch tests and inspections.
C It is the intent of these tests to assure that all electrical equipment, both Contractor and Owner supplied, is operational within industry and manufacturer's tolerances and is installed in accordance with design specifications.
D The tests and inspections shall determine the suitability for energizing.
E Schedule tests and give a minimum of two weeks advance notice to the Owner.

1.5	SUBMITTALS

A List of tests preformed
B Test procedures
C Test results
D The submittal shall be substantially complete for all items and equipment furnished under this section.
E Individual drawings and data sheets submitted at random intervals will not be accepted for review.

1.6	QUALIFICATIONS OF TESTING AGENCY

The testing agency shall meet federal OSHA criteria for accreditation of testing laboratories, Standard Number 1910.7 (Definition and Requirements for a nationally recognized testing laboratory).  International Electrical Testing Association (NETA) accreditation constitutes proof of meeting such criteria.

1.7	TEST INSTRUMENT TRACEABILITY

A The testing laboratory shall have a calibration program which maintains all applicable test instrumentation within rated accuracy.
B The accuracy shall be traceable to the National Institute of Standards and Technology (NIST) in an unbroken chain.
C Instruments shall be calibrated in accordance with the following frequency schedule:
1 Field instruments:  6 months maximum.
2 Laboratory instruments:  12 months.
3 Leased specialty equipment:  12 months 
D Dated calibration labels shall be visible on all test equipment.

1.8	FINAL SETTINGS

A The test report shall include the following: summary of project, description of equipment tested, description of test, list of test equipment used in calibration and calibration date, test results, conclusions and recommendations, and appendix, including appropriate test forms.
B The test report shall be bound and its contents certified.
C Submit three copies of the completed report to the Owner’s Representative no later than fifteen (15) days after completion of test, unless otherwise directed.

1.9	FAILURE TO TEST

A [bookmark: _GoBack]Any system material or workmanship which is found defective on the basis of acceptance tests shall be reported directly to the Owner’s Representative.
B Contractor shall replace the defective material or equipment and have test repeated until test proves satisfactory without additional cost to the Owner.


PART 2 – PRODUCTS: [NOT USED]


PART 3 – EXECUTION

3.1	GROUND RESISTANCE TEST

A Building ground electrode resistance testing shall be accomplished with a ground resistance, direct‑reading, single test meter utilizing the Fall‑of‑Potential method and two (2) referenced electrodes.  Perform test prior to interconnection to other grounding system.  Orient the concrete‑encased ground electrode to be tested and the two referenced electrodes in straight line spaces fifty (50) feet apart.  Drive the two (2) reference electrodes ten (10) feet deep.
B Test results shall be in writing, and shall show temperature, humidity and condition of the soil at the time of the tests.  In the case where the ground resistance exceeds 25 ohms, add an additional ground rod and retest. Add additional ground rods when necessary in order to bring the ground resistance below 25 Ohms.  All testing shall be done prior to concrete pour and in the presence of the inspector of record.  Provide test results for Owner’s Representative review.

3.2	MISCELLANEOUS TESTING

A Functional and operational testing to the fire alarm, security system, telephone system, paging/intercom system, and all electrical components upon completion of electrical work.
B Perform an insulation resistance test on all switchboard busses, bus ducts; feeder conductors, including neutrals, using a megohmeter.  Minimum value for each conductor shall be 20 megohms.

3.3	ELECTRICAL DISTRIBUTION EQUIPMENT OPERATIONAL CHECK

A Electrical distribution equipment operational check includes main switchboards, distribution boards, panelboards, panels, switchgear, etc.
B Verify proper operating condition of all equipment mechanically and electrically including, but not limited to verifying operation of each circuit breaker trip device with a rating of 100A or more using an accurately metered timed instrument (by passing 300% rated current through each pole).
C If any equipment is found defective during operational check, it shall be replaced by the Contractor without cost to the Owner. The tests shall be repeated by the Contractor without cost to the owner until satisfactory results are obtained.

END OF SECTION

BAI# 19108	COMMISSIONING OF ELECTRICAL SYSTEMS
Malloch Elementary School – Prop 39	26 08 00 - 1

BCA Project 05004	Fresno City College – Practice Court	Section 16020
BAI# 05116	State Center Community College District	Field Test and Operational Check - 2


COMMISSIONING OF ELECTRICAL SYSTEMS	26 08 00 - 1
LEG 19355
